Thyroid hormone-induced cardiac mechano growth factor expression depends on beating activity.
The mechano growth factor (MGF), a splice variant of the IGF-I gene, was first discovered in mechanically overloaded skeletal muscle and was shown to play an important role in proliferation of muscle stem cells. Since then, the presence and effects of MGF have been demonstrated in other tissues. MGF has been shown to act neuroprotectively during brain ischemia, and pretreatment with MGF before myocardial infarction improves cardiac function. Because MGF plays a permissive role in exercise-induced skeletal muscle hypertrophy, we hypothesize that MGF is commonly involved in cardiac hypertrophy. To investigate the regulation of MGF expression in heart, mice were treated with thyroid hormone (T(3)) for 12 d to induce physiological cardiac hypertrophy. MGF mRNA expression was specifically increased in midregions of the septum and left ventricular wall. Interestingly, MGF expression strongly correlated with the increased or decreased beating frequency of hyperthyroid and hypothyroid hearts. To further investigate the mechanically dependent induction of MGF, neonatal rat cardiomyocytes were isolated and exposed to T(3). Upon T(3) treatment, cardiomyocytes increased both contractile activity measured as beats per minute and MGF as well as IGF-IEa mRNA expression. Importantly, when cardiomyocytes were contractile arrested by KCl, simultaneous exposure to T(3) prevented the up-regulation of MGF, whereas IGF-IEa was still induced. These studies demonstrated that MGF but not IGF-IEa expression is dependent on beating activity. These findings suggest that MGF is specifically stimulated by mechanical loading of the heart to mediate the hypertrophic response to thyroid hormone.